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Implementing viable sustainability solutions is critical to achieving global goals and reaching net zero. But solutions are not scaling up across the fragmented UK sector at the pace desired by many. Construction management research has examined innovation in the sector via diffusion and adoption but not scaling. Scaling as a lens: moves the analytical focus from bounded entities to interrelationships and processes; enrols parts of innovation networks otherwise relegated to context; is inherently multi-level; and emphasises action over description. This paper is a collaboration between UK Green Building Council and an academic team using findings from a recent study of scaling potential among UKGBC members and partners. The study identified 122 barriers plus enablers organised into seven significant categories. We analyse the prioritised enablers for Networks as a set of potential scaling practices tensioned against mechanisms of innovation scaling developed from selected research in social innovation, agriculture, and health. We discuss points of resonance, extensions and challenge and outline steps toward developing scaling pathways to inform interventions and future research on innovation for a sustainable built environment.
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Introduction
Our research is part of a an ongoing, and developing, collaboration aimed at enhancing the UK built environment systems' capability to deliver sustainable innovation at scale. Our strategic position is that a more sustainable built environment is essential to meeting the UK’s net zero ambitions, improving long-term resilience across buildings, places and infrastructure, delivering a just transition, and addressing the climate and ecological crises, whilst avoiding the critical business risks of inaction, delay and asset devaluation. 
Innovation can contribute to this transition by enhancing the performance and efficiency of existing systems, creating new products, materials, technologies, services and business models, and catalysing wider structural change across the sector. But while many solutions already exist, they are not scaling at the pace desired or expected (UKGBC, 2026a; e.g Kifokeris et al, 2025; Ruiz et al, 2023). Promising solutions become stuck at pilot stages or in small adoption niches due to systemic barriers. Building a shared understanding of the challenges and what can be done to overcome them is a critical first step toward unlocking coordinated impact. 
The purposes of this ARCOM paper are to: share selected findings of a recent study of barriers and enablers to the scaling of sustainable solutions in the UK built environment (UKGBC, 2026b; hereafter the 'Scaling Report') to a relevant academic community; align the industry discourse with emerging research trajectories; and enrol construction innovation researchers into this collaborative initiative.
INNOVATION scaling IN THE BUILT ENVIRONMENT
Innovation diffusion and adoption research
Extensive construction management research has examined innovation in the sector through models of diffusion and adoption. In this paradigm, adoption and implementation are the active mechanisms and diffusion is the outcome of a pattern of adoption (see Winch, 1998). Classic examples includes Slaughter's (2000) description of the adoption of project innovations by firms and Gann & Salter's (2000) model of firms implementing innovations onto projects. A more recent review (Xue et al, 2014) characterised existing research as covering categories and features of inputs, antecedents, implementation and outcomes of innovations all within an "adoption and diffusion" model of innovation spread. Dominant features of the literature were: exploratory research; the effect of regulations; and the role of decentralised industry structure. Most research treats these factors as enduring properties of definable actors within a stable network while downplaying network effects. Although there are signs of change (see examples below) this characterisation of the construction innovation literature still holds. A keyword search in the ARCOM abstract database in March 2026 for "innovation AND adoption" returned 268 results; "innovation AND diffusion" 165; while "innovation AND scaling" gave eight.
An extensive recent review of sustainable innovation (Breaugh et al, 2021) confirms the relative lack of attention to scaling compared with diffusion across domains. Breaugh et al's (2021) review is a good introduction to the diffusion versus scaling distinction that we are seeking to apply to the spread and impact of sustainable innovation in the built environment. Scaling is contrasted with diffusion (a passive agentless permeation of innovations) as involving proactive and strategic actors purposefully moving innovations to new people, places or contexts. This aligns with the impact objectives of our collaboration and the need to imbue industry actors with a sense of agency. While the review focussed on identifying significant contextual antecedents at 'technical', 'organizational', and 'external' scales - it was acknowledged that scaling as a lens challenges this formulation as the process itself can change these factors such as through technical changes brought about by adaptations that enable spread to different contexts or through purposeful changes to external factors to support scaling.
Innovation scaling as an emerging lens
Scaling is a relatively new and emerging lens for innovation studies and even more so for construction and the built environment. What follows is a selective review chosen to reflect features of the scaling literature, draw on different domains of application (social innovation, health, agriculture) and to add concepts that can be used to interrogate the sustainable built environment domain.
A key study is Moore at al's (2015) research of collective reflection on attempts to scale social innovations and social enterprises to benefit families in Canada: centring not on just spread of innovation but also impact, identifying that innovation must span spatial and institutional scales to achieve systemic impact and change. Moore et al were influential in developing a provisional framework for innovation scaling that distinguished different scaling mechanisms: 'scaling out' (impacting greater numbers by deliberate replication and/or spreading principles); 'scaling up' (impacting laws and policy by policy or legal change efforts); and 'scaling deep' (impacting cultural roots by spreading big cultural ideas and/or invest[ing] in transformative learning). Achieving impact at scale involved creative combination of mechanisms and strategies although "a formula does not exist for their precise combination (p82)". One recent attempt to provide such a formula (van Hout et al, 2024) added another mechanism, namely 'scaling in' (impacting smaller numbers by replication within the niche). This was required as their model includes diffusion independent of impact, necessitating the addition of going "back" to piloting for learning and demonstration even where an innovation had emerged through diffusion. Their study (a literature review and case studies of public sector innovations) propose a specific sequence to scaling with 'scaling out' (and 'in) necessarily preceding 'scaling up' or 'deep'.
Scaling is also increasingly applied to understand the success and failure of "proven" interventions and improvements in healthcare. Greenhalgh & Papoutsi's (2019) rapid review-of-reviews is a good critical summary. This domain uses "spread" more or less synonymously with 'scale out'. 'Scale up' adds organisational infrastructure to the narrow focus on law and policy. There are competing lenses applied to scaling: implementation science (a structured process - change is through quality improvement methods and the identification and management of barriers and facilitators); complexity science (focuses on emergent outcomes - change is through self-organisation, sensemaking and adaptivity); social science (focus on what people believe and feel - change is through individual and group action). A recurring theme is that there is no simple or universally replicable way of implementing change at scale in a complex system with multiple settings. The authors point to scaling failures and detailed case research to argue that only the simplest spread/scale programmes will succeed with only a structured implementation science approach.
The final domain that we draw on is agriculture and, specifically, Gebreyes et al's (2021) reflective study of agricultural innovation scaling in Ethiopia in an externally funded development context. The incremental contribution here is the critique of transition models (i.e. MLP; Geels, 2002) for lacking a spatial perspective. They argue that currently-unscaled innovations are not just small but inherently "local" and that scaling is not just spreading or growing, but explicitly "moving". Analysis from this perspective introduces additional scaling strategies to our review: 'scale jumping' (a deliberate attempt to influence higher level governance to avoid local constraints such as parochialism or capacity often by reframing the benefits of innovation to appeal to higher scale actors); 'scaling down' (localising high-level strategies to embed them in local cultural and place-based interests - often after successful 'scale jumping'); and 'scale bending' (finding alternative mechanisms for circumventing or even resisting market, regulation and policy related constraints faced by local communities). Scaling innovation depends on both material and social aspects - local innovations may adapt and transform as they travel from their place of origin towards other areas.
As mentioned above, a small number of recent construction innovation studies have engaged with the concept of scaling. While not definitive, this points to an emerging interest in the field and the start of a community of engaged scholars. It is notable that this research has largely been conducted in countries where sociotechnical transition research is popular. Each are case studies of solutions in context: material and component circularity in Swedish construction sector (Kifokeris et al, 2025); sustainable innovations in asphalt paving in the Netherlands (Ruiz et al, 2023); circular practices in infrastructure projects in the Netherlands water sector (Alex & Straub, 2025); circular economy in Dutch infrastructure sector (Coenen et al, 2023). Each case addresses scaling but from a different lens (transition, socio-technical systems, organisational change, institutional logics). Each addresses "lagging" innovation with Kifokeris et al (2025) using the concept of "stagnation": " a state of partial uptake where interest, policy ambitions, and isolated experiments exist, but structural barriers prevent broader adoption (p971)". Ruiz et al (2023) found that independent innovation "coordinators" are essential but are often limited to the testing and validation stage, and on collaboration they identified a gap between talking ("practice exchange") and " robust collaborative actions". The most developed stage model is Kifokeris et al (2025): 1: Stakeholder coalition; 2: Niche development; 3: Supporting infrastructure and knowledge networks; 4: Policy and regulatory reform; 5: Scaling-up, monitoring, and adapting. Notable here is the upfront enabling work including developing organisational infrastructure in parallel with pilots in stage 2.
This selective review indicates that, in contrast to diffusion, scaling can be actively driven by coalitions of actors. There is a growing research and practice-oriented literature, built environment cases, and guidance that can be inferred in the form of mechanisms, strategies and patterns. For construction innovation research, scaling as a lens: moves the analytical focus from bounded entities to interrelationships and processes; enrols parts of innovation networks relegated to context in other approaches; is inherently multi-level; and emphasises action over description.
MEthod
Research objectives
Our research is part of an ongoing, and developing, applied research collaboration aimed at enhancing the UK built environment systems' capability to deliver sustainable innovation at scale. The Scaling Report is an output of that collaboration, intended as a springboard for engagement, not just a descriptive study. The goal is to inspire industry stakeholders to reflect on their own practices, consider where they can intervene, and contribute to a broader culture of sustainable innovation scaling. The purposes of this ARCOM paper are to discuss the findings of the Scaling Report with a relevant academic community, align the industry discourse with emerging research trajectories, and enrol construction innovation researchers into this collaborative initiative. We also intend for it to function as a 'boundary object' (Star & Griesemer, 1989) enabling cooperation between different actors by being "adaptable to different viewpoints and robust enough to maintain identity across them (p387)". 
Research collaboration structure and aims
UK Green Building Council (UKGBC) is a membership-based charity with a mission to radically transform the sustainability of the built environment and sector by promoting sustainable design, construction, operation, and repurposing. Initiatives focus on addressing climate change, improving resource efficiency, and fostering climate resilience. Its members cover the entire built environment value chain, enabling it to convene a range of stakeholders. UKGBC seeks to accelerate the scaling of innovative sustainable solutions within the built environment, critical to addressing the climate and ecological crises. UKGBC launched in March 2025 a new "Scaling Sustainable Solutions for the Built Environment" Initiative. UKGBC aims to work with industry and government to overcome and remove barriers hindering widespread adoption of sustainability innovations, moving beyond awareness-raising to actively creating the conditions for large-scale implementation.
The academic team is collaborating with UKGBC through the mechanism of a Knowledge Transfer Partnership (KTP) aligned with the Scaling Initiative. Work to design the collaboration took place in 2025 and the project runs from February 2026 to 2028. The aim of the KTP is to develop capabilities to scale innovation in the sector through the research and development of "scaling pathways". Our theoretical perspective is grounded in the processual school (Pettigrew 1997) and is thus embedded within a becoming ontology (Kao et al., 2009). 
Methods and data
The Scaling Report's focus was on barriers and enablers to the scaling of solutions. ‘Solutions’ refers to any solution that can support or enable the realisation of a more sustainable built environment through action at different scales and operations. A broad range of solutions were included in the Scaling Initiative, including materials, construction systems, hardware and physical technology as well as digital technology. For industry partners, 'scaling’ was described as the process by which a solution is adopted beyond pilots to widespread, repeatable implementation; embedded into standard practice, specified, procured, financed and delivered at scale.
UKGBC convened built environment professionals with a broad range of backgrounds and experience working in the implementation of sustainable innovative solutions. Prior to the launch of the Scaling Initiative, UKGBC hosted three innovation roundtables (October 2024) to discuss barriers and enablers (solution adopters; material, product or construction system providers; digital platforms). UKGBC then formally launched the initiative (March 2025) and conducted structured interviews with 19 innovators to build on the previous roundtables. UKGBC then identified barriers and enablers, synthesised the findings based on an iterative process within the UKGBC team until a complete picture was agreed. Four Innovation Forums (Dec 25 - Jan 26) were hosted with cross-industry groups to discuss emergent themes: collaboration models; organisational strategy; financing innovation; risk, insurance and warranties. Follow-up interviews were conducted with case study providers to maximise understanding of their experiences in applying the enablers. Sections of the report were reviewed by members of UKGBC’s Solutions & Innovation Advisory Group. The Scaling Report itself is both a summary and an encapsulation of the research and engagement. Particularly given UKGBC's convening and brokering roles within the sector, it can be thought of as a comprehensive and robust snapshot of the views and perspective of a diverse range of stakeholders across the built environment. In the context of the ongoing research, it also represents a richly descriptive picture of where the sector is now as we move into further phases of collaboration.
Analysis and reflection
We selected for analysis the prioritised enablers for Networks of organisations as a set of potential scaling practices. These form the empirical data in a pattern matching analysis (Vargas-Bianchi, 2025) that tensions enablers against innovation scaling mechanism categories from the review of research in social innovation, agriculture, and health looking for points of resonance, extension and challenge. By focussing on the networks that enable collaborative scaling, we align with calls to move beyond bounded entities or isolated projects in construction research that seeks to inform sustainable transitions (Chan, 2023; Anjamrooz at al., 2024).
Results and discussion
The Scaling Report: overall results and high level findings
In keeping with the objective of this research representing a boundary object capable of translating between practice (industry and third sector innovation brokerage) and academia, we have selected "results" from the Scaling Report that resonate with the scaling literature while centring the perspectives of actors in the built environment sector. UKGBC identified 77 distinct enablers and 45 roughly corresponding barriers (see Figure 1 for the categories and sub-categories and UKGBC (2026b) for mapped barriers and enablers). While not it's intended purpose, Figure 1 can be read clockwise from the top as an iterative process applicable across phases of an innovation and scaling process along the lines of those proposed by van Hout et al (2024).
Figure 1: Categories and sub-categories of enablers and barriers
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The Scaling Report further highlights five key findings that resonate strongly with the review of scaling literature and will form the basis for future research and action. 
1. Barriers to scaling are largely systemic rather than technical: Organisational processes, procurement practices, financing structures and risk frameworks often slow adoption more than technological limitations. 2. “Pilotisation” is slowing progress: Pilots are often not designed with clear routes to portfolio-wide adoption. Without defined success criteria, scaling pathways and procurement alignment, innovation stalls. 3. Clear demand signals and better alignment between adopters and solution providers are critical: Solutions are more likely to scale when they meet the operational, financial and delivery needs of organisations implementing them. 4. Evidence, certification and risk frameworks build market confidence: Demonstration projects, trusted verification systems and clearer approaches to insurance and warranties can help reduce perceived risk. 5. Collaboration is key: Scaling sustainable solutions requires coordinated action across the value chain. Collaboration between developers, asset owners, contractors, manufacturers, investors, insurers and policymakers is essential to unlock widespread adoption.
The Scaling Report: Priority enablers for Networks of organisations
The Scaling Report provides consolidated recommendations and actions for Solution Providers, Solution Adopters, and for Networks of organisations to collaboratively implement. Our analysis is based on the priority enablers for Networks as follows: 
Aggregation of demand: There is significant potential to consolidate needs and demand across multiple solution adopters. This can be achieved through mechanisms such as coordinated procurement, direct purchase agreements, or non-binding demand signals. A current initiative is the low-carbon concrete Advance Market Commitment (InnovateUK) in which clients and large suppliers have committed to purchase innovative concrete designs once they meet defined performance criteria.  By aggregating demand in this way, the market can create stronger signals for suppliers, unlock greater investment, and enable economies of scale.
Collective funding: This mechanism involves organisations coming together to co-fund the scaling of solutions and make them more adoption ready. Pooling funding reduces the cost for any individual organisation and enables a more coordinated funding approach. This can take various forms, including pre-competitive R&D funds, pooled transition or innovation funds, co-investment models, and community funding. A novel mechanism identified through the research is 'collective insetting' that is emerging in the sustainable fashion sector: untested in construction, this would involve multiple adopters collaborating to co-invest in decarbonising a shared part of their supply chains. All of these models need clear governance, allocation rules and funding structures. Collective funding can reduce upfront costs and risks for adopters, and can support activities like EPD generation, expanding manufacturing facilities, testing for certification or decarbonising parts of the supply chain.
Information exchange and consistent templates: Improving data and knowledge sharing is an industry level challenge. Better information sharing is important in understanding a solution’s impact, reducing the need for repeated pilots. It also includes sharing decision-making criteria for different solution types and technology readiness levels, helping with consistency and efficiency for solution providers. One format for this is the 'New Model Building' that describes and evidences how mass-timber net zero homes can also comply with upgraded UK fire safety regulations. It consists of open-source guides and was produced by a consortium of designers with academic input and pre-approval of solutions by National House-Building Council.
Collaborative pilots: These enable organisations to join forces to test a solution, sharing the costs, risks, learnings and potential benefits. This accelerates learning, reduces duplication of effort, and helps successful approaches be compared, adapted, and scaled across the industry. It also increases the impact of a pilot because more organisations benefit and therefore have their own scaling plans beyond pilot. Accelerating Concrete Decarbonisation Group (ACDG) is one example. ACDG is a collaboration between 36 clients and contractors that has jointly funded the building, monitoring and testing of prototype structures made from three selected lower-carbon concrete mixes and will share test data and results.
Commercial partnerships: The built environment is complex with many different stakeholders involved, but there are lots of different ways organisations can  collaborate and partner. This can be through organisations with different solutions and expertise joining to create collaborative ventures, adopters and providers collaborating to co-develop a solution that is fit for purpose, or adopters coordinating to offer derisked routes to market for the solutions they need.
Output development: Several identified resources would support the scaling of solutions, including an innovation risk assessment tool, standardised pilot agreement and built environment specific solution readiness pathways. These increase transparency and coordination, and reduce the administrative, legal and insurance-related frictions in adoption. One insurance company, Concular, have developed a standardised time/risk/effort matrix that streamlines the process of issuing Reclaimed Construction Material Insurance products that, in turn, supports the adoption of circular construction. They also reduce the risk of issues emerging later.
Scaling pathways: These define routes to market for different solution types, supporting the transition from pilot to mainstream adoption. By clarifying these pathways, it becomes possible to define key actions and required milestones, as well as insight on risk mitigation, data and certification requirements. This enables stakeholders to mobilise around a shared vision, understand requirements, coordinate their efforts more effectively and avoid unnecessary trial and error.
Tensioning the enablers against scaling mechanisms in more developed domains
'Scaling out' and 'scaling in' - The 'Scaling pathways' enabler is framed in terms of paths to spreading of innovation via this mechanism. This aligns scaling pathways with the  lens of  implementation science from health care research (Greenhalgh & Papoutsi, 2019) and the structured process of van Hout et al (2024). This reflects common sector discourses of prediction and control but downplays emergent and social effects which influence scaling outcomes in practice. Developing scaling pathways along implementation science lines, may require trade-offs about complexity and scope if they are to be effective in these terms. 'Collaborative pilots' could usefully serve as a form of 'scaling in' when applied to stagnated solutions where more learning/demonstration is required (Kifokeris et al, 2025). 
'Scaling up' and 'scale jumping' - The Report does not focus on traditional legal and policy changes (although the Scaling Initiative has a policy workstream). It does however introduce Finance Providers and Insurance Providers (alongside Solution Providers, Solution Adopters) to position a "governance" layer within the innovation network (see Gann & Salter, 2000; p960). These are some of the "emerging players" needed to unlock systemic change (Chan, 2023). Use of the 'Aggregation of demand' enabler could also be viewed as 'scaling up' (when scaling shifts policy) or as a form of 'scale jumping' (when either lobbied or created in horizontal networks). These also resonate with Kifokeris et al's (2025) early creation of "Supporting infrastructure and knowledge networks". Other enablers that address shared organisational infrastructure challenges ('Collective funding', 'Information exchange templates', standardised 'Output development') can also be thought of as a form of 'scaling up' (Greenhalgh & Papoutsi, 2019) through the mechanism of creating an intermediate layer with beneficial upward delegation of agency but also a need for governance mechanisms. 
Applying this provisional framework of scaling mechanisms we struggled to cleanly allocate 'Collective funding' or 'Commercial partnerships' to a type on a conceptual basis. Revisiting the literature, we would provisionally categorise these as examples of what Moore at al (2015; p77) called "cross-cutting strategies" distinct from the three scaling strategies of out/up/down. These enablers map more closely with Moore's cross-cutting strategies of "Seek alternative resources" and "Build networks and partnerships". While 'Commercial partnerships' emphasises innovative forms of organising, traditional forms also have potential to support scaling e.g. major projects as a vehicle to create links between niches and regimes through network development, actor alignment, learning, and knowledge transfer (Papachristos et al 2024).
The prioritised enablers do not emphasise 'scaling down', partly because localisation is an implicit part of the diagnosis for insufficient scaling and the overall thrust of the Report is to advocate for 'scaling-up'. However, the insights from Gebreyes et al (2021) suggest that a degree of localisation will be needed following or accompanying successful 'scaling up'. Balancing standardisation and localisation will require sensitive evaluation of contexts. Also notable by its relative absence is explicit enablers for 'scaling deep' although the overall theme of the need for actors to come together and calls for greater coordination certainly qualify as a change to beliefs and norms given the structure and dominant mindset of the sector. Finally, 'scale bending' is, predictably, not encouraged in print and would need different methods to find.
Conclusions and future research
Promising enablers exist with potential to overcome barriers to spread and scale of sustainable solutions. There is a community of interested actors with the motivation and insight to work together. Barriers to scaling are largely systemic rather than technical. Collaboration and coordinated action are key. The focus on collaboration and 'scaling-up' make Networks of organisations salient. Our key conceptual contribution is to show how scaling research provides a rich source of insight to extend construction management research on innovation and inform efforts to both support and challenge the current industry approach to collaborative innovation processes. 
The next steps for our ongoing research collaboration are to: identify priority solution areas to focus on and develop scaling pathways utilising various enablers; develop how the enablers can work in practice, how they connect and reinforce each other and learn from real-world examples and industry input; apply enablers to priority solution areas and solution types in real-world contexts, identifying scaling pathways to widespread adoption; and engage ambitious individuals and organisations that want to work with UKGBC in realising the enablers. We would invite researchers and scholars in built environment innovation, sociotechnical transition, and sustainability to engage with UKGBC's Scaling Initiative, it's network and, by extension, the sector and society. We would also like to see more academic work explicitly applying the models and lenses of scaling and impact to extend existing models of diffusion. 
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